Rad3 was constructed based on S. pombe strain PR109 (h2 leu1-32 ura4-D18). TAP tag (Protein A-TEV-CBP) or TAPm tag (Protein A-TEV-10His) was added to the N-terminal of Rad3. Fas1 (β subunit of FAS) was added with two tandem FLAG tag (MDYKDDDDKH) at C-terminal. Fas1-FLAG/TAPm-Rad3 strain was also constructed based on PR109.
For FAS-Rad3/Rad26 samples, 3 μl of aliquots were applied to freshly glow-discharged Quantifoil R2/1 grids coated with a second layer of the thin carbon film. The grids were blotted for 3-4 s at 4 °C in 100% humidity, and then plunged into liquid ethane using an FEI Vitrobot (FEI Company). Frozen grids were stored in liquid nitrogen. We checked the quality of the sample vitrification by FEI Tecnai TF20 electron microscope. Then, the grids were transferred to Titan Krios equipped with a field emission source and were operated at 300 kV. Images were recorded on a K2 direct electron detector at a nominal magnification of 18 000 with a defocus range of -2.5 to -3.5 μm, resulting in a calibrated sampling of 1.35 Å per pixel. The total dose was set to be 30 e 2 per Å 2 on the specimen and the exposure time was 7.5 s. Each image was fractionated into 30 frames.
For apo-state FAS, samples were diluted to final concentration 20-50 μg/ml (20mM HEPES [pH8.0], 40mM KOAc, 5mM MgCl2, 0.1% trehalose, 2mM DTT, 0.01% NP-40). Cryo-EM specimen preparation was consistent with that of FAS-Rad3/Rad26. The grids were transferred to Tecnai F20 electron microscope (FEI). Images were recorded on a K2 direct electron detector at a nominal magnification of 29,000 with a defocus range of -2 to -2.5 μm, resulting in a calibrated sampling of 1.25 Å per pixel. The total dose was set to be 51 e 2 per Å 2 on the specimen and the exposure time was 8 s. Each image was fractionated into 40 frames.
Image processing
Movies were corrected for beam-induced motion using the motion correction procedure written by Xueming Li (Li et al., 2013) . CTF parameters and defocus values for each micrograph were determined by using Gctf (Zhang, 2016) . An automated procedure of Gautomatch was used to pick particles.
For data of co-purified FAS, 37,717 particles were auto picked from 1088 pre-processed micrographs.
2D and 3D classification and auto-refinement were performed using RELION 2.0 (Kimanius et al., 2016) .
We used the cryo-EM structure of Mycobacterium tuberculosis (EMD-2358.map) as the initial model for the 3D classification, which was low-pass filtered to 60 Å. The 'FAS' class of 3692 particles was picked for 3D refinement, which used gold-standard FSC calculations to avoid overfitting. After applying a soft mask and D3 symmetry, the map resolution was improved. Post-processing was then carried out using a provided B-factor -163 and a soft mask (with a 3-pixel extend initial binary mask and 3-pixel soft edge). As we picked both FAS and Rad3/Rad26 particles and the moles of FAS is much less than Rad3, the number of final used particles for FAS reconstruction accounted for only 10%.
For data of apo-state FAS, 13527 particles were picked after carefully manual cleaning from 1029 preprocessed micrographs. Particles were down-scaled by 4 times and extracted. We used a map of copurified FAS and low-pass filtered to 60 Å as the initial model. After 3D classification, 'FAS' classes were combined and 11705 particles in total. Then, we used correspondent original scaled particles for 3D auto-refinement. After applying the soft mask and D3 symmetry, post-processing was carried out using a provided B-factor -208. The final resolution reported was estimated from the masking-effectcorrected FSC curve using the FSC 0.143 criterion. All the 3D structures were displayed using Chimera (Pettersen et al., 2004) .
Model building
First, we fitted the crystal structure of S.cerevisiae FAS (PDB code 2pff) as rigid body fitting, but resulting in displacements, especially ACP domains. To address this problem, we then divided the structure into domains individually. For co-purified FAS, we remodeled ACP domains in densities that were not fitted. Rigid body fitting to the cryo-EM map for the other domains was carried out individually and some mismatched helices were adjusted in COOT. After that, we used PHENIX to refine and validate the models. This resulted in much more improvement than the overall fit. For apo-state FAS, there are no complete densities for ACP fit. So, we fitted other domains to the cryo-EM map and adjusted some mismatched helices in COOT. Also, PHENIX was used to validate the model.
Pull down assay
Cells were grown in YPD medium to the mid-log phase at 30°C, and then MMS, HU and CPT were added at final concentrations of 0.01%, 50 mM, 40 μM for further 2 hours. Continuous culture without adding gene damage agent was the control group. Cells were collected and resuspended in TEZ buffer (50 mM HEPES [pH 7.6], 100 mM ammonium sulfate, 1 mM EDTA, 10 μM ZnSO4, 10% (v/v) glycerol and protease inhibitors) on ice. After that, we used mini-bead beater-96 for cell disruption. The whole cell extractions were prepared after high-speed centrifugation at 4°C, and the total protein concentration was quantified by NanoDrop. At the same protein concentration, 10 μl IgG-sepharose resin (GE Healthcare) was added each and incubated at 4°C overnight. After incubation, the beads were washed twice with 1 ml of TEZ buffer. 20 µl of 2 x sample buffer was added to a resin and boiled for 5 minutes, thereafter, the samples were centrifuged briefly. All of the supernatants was analyzed by Western blot.
In vitro pull down assay is similar. Specifically, about 2 pmol purified Fas1-FLAG was incubated with 10 µl ANTI-FLAG M2 Affinity Gel for 2 hours. Then the affinity gel was washed twice. About 2 pmol purified CBP-Rad3 and Fatty acid (palmitic acid or stearic acid, from Sigma) were added and incubated for a further 2 hours. The affinity gel was washed twice. 20 µl of 2 x sample buffer was added and boiled for 5 minutes, thereafter, the samples were centrifuged briefly. All of the supernatants was analyzed by western blot.
FAS activity assay
Fatty acid synthase activity was assayed at 25°C in a mixture containing 0.1 M potassium phosphate buffer [pH 6.6], 2.5 mM EDTA, 10 mM cysteine, 0.15 mM NADPH, 0.06 mM acetyl-CoA, 0.12 mM malonyl-CoA, 0.03 mg of bovine serum albumin, and 1.25 μg FAS (2.08 pmol) in a total volume of 100 µl (Lynen, 1964) . Before the activity assay, FAS was incubated with 12.5 pmol flavin mononucleotide (FMN) at 4°C for 15 mins. After measuring the blank for 3 min the reaction was started by the addition of 1.2 µl of 10 mM malonyl-CoA. The rate of NADPH oxidation was measured with a spectrophotometer at the absorbance of 334 nm. One milliunit of synthase activity is defined as the optical density change of 0.006 per min. The specific activity is defined in milliunits per milligram of protein. 
